
by hypodermic injection into the cellular tissue. If
due antiseptic precautions are observed and ordinary
skill used in its administration, it is free from danger,
and the dose is practically without limit.

In all grave cases, such as puerperal septicemia,
and especially if treatment has been considerably
delayed, an initial dose of 30 c.c. is advised. This
may be followed by doses of 10 c.c. or 20 c.c. every
twelve or twenty-four hours, according as the symp-
toms are affected.

In ordinary cases of erysipelas the initial dose is
20 c.c, and in many instances may be all that is
required. However, it may be repeated once or twice
in twenty-four hours if necessary. In the complica-
tions of diphtheria and scarlet fever one dose of 10
c.c. will be found sufficient in the vast majority of
cases. In the mixed infection of tuberculosis, the
dose should ordinarily be 10 c.c, to be repeated every
second or third day until the microbes have disap-
peared from the sputum, usually requiring from four
to six injections.

In all other affections, such as acute abscesses, pel-
vic inflammations, chronic inflammation of the mid-
dle ear, and in suppurative processes generally where
the streptococcus germ is found, the dose must be
regulated according to the exigencies of the case.

Children bear the serum remarkably well, and 10
c.c. is the usual dose for children of all ages.

Almost any part of the body where the skin is not
tightly drawn may be selected for the injections. In
adults preference has usually been given to the lum-
bar or gluteal regions; while in children the lower
abdomen, a little to the right or left of the median
line, is more frequently selected. A perfectly sterile
syringe and needle should be used; and unless some
special condition exists to call for more thorough
cleansing, the site may be sufficiently prepared by a
careful bathing in alcohol.

Conclusions.—1. In Marmorek's serum we have a

remedy of the greatest therapeutic value. 2. So far
as known, it is only applicable to streptococcic infec-
tion, simple or mixed, hence it naturally follows that,
3. An early bactériologie examination should be made
in order to settle the question of diagnosis and point
the treatment. 4. Its action upon the microbe is
rapid and certain if given in adequate doses.

2258 Wabash Ave.
DISCUSSION.

Dr. Flagg—I would ask where this serum can be obtained
in this country ; also whether in order to use it the physician
must make bactériologie examinations and cultures in every
case.

Dr. Ames—I was impressed, while listening to this paper,
by its possibilities in the treatment of tuberculosis. I would
ask whether or not Dr. Cox can refer to any other reports of
its use besides his own work in the treatment of tuberculosis?
I would suggest that a combination of the nuclein with the
streptococcic serum might be suitable in the later stages of
tuberculosis.

Dr. Cox—The remedy can be obtained at the agency for the
Pasteur Institute (the Pasteur Vaccine Co.) in Chicago. There
is no work on the subject that I know of except this commun-
ication I have just read.

Dr. Hill—I have been using antistreptococcic serum for
some time. I think that an idea, suggested by Dr. Cox, to
have an examination made when possible in order to settle the
value of the remedy, is a good one. In other words, do not
condemn a remedy without being scientific in your treatment.
In many cases the laboratory examination is unnecessary, and
the clinical diagnosis is quite sufficient. For instance, in erysip-
elas and in puerperal septicemia, you have a perfect illustra-
tion of streptococcus infection. You can not make a mistake
in diagnosis. In these cases, it has never failed me.

Dr. Cox—In closing the discussion, I must express my

delight at witnessing the interest shown by the members of
the Section in the subject of serotherapy. I am glad that I
have been able to correct some false impressions growing out
of the indiscriminate use of serums of uncertain value. In
reply to the question as to the necessity of making bactério-
logie tests in every case, it is stated in the paper that this
should always be done when practicable, always excepting
cases where delays would be dangerous. The experience of
the chairman is in keeping with that of other careful observ-
ers, viz., the rapid destruction of the streptococcus germs. It
is to be hoped that those especially interested in the study of
that dread disease, tuberculosis, will be on the lookout for
complications caused by this germ and direct their treatment
accordingly. I desire to emphasize this request, inasmuch as
the subject is of such vital importance to the race.

CLASSIFICATION AND SURGICAL TREAT-
MENT OF ACUTE PERITONITIS.

Read by invitation in the General Session of the International Medical
Congress, at Moscow, Russia, Aug. 20,1897.
BY N. SENN, M.D., Ph.D., LL.D.

CHICAGO, ILL.

(Concluded from page 463.)
Methods of drainage.\p=m-\Atpresent there are three

methods of drainage in general use: 1. Tubular drain-
age. 2. Capillary drainage. 3. A combination of
tubular and capillary drainage. All of these methods
have their advocates and are applicable under certain
circumstances. No one method of drainage will
answer in all cases.

Tubular drainage.\p=m-\Tubulardrainage is specially
indicated in cases in which the abdominal cavity con-
tains pus. The tubes employed are made either of
glass or soft rubber. Keith's glass drains answer an
excellent purpose in draining the lowest portion of
the abdominal cavity. They should be slightly curved
at the abdominal end so as to reach the floor of the
pelvic cavity without making harmful pressure against
the bladder. Frequent aspiration of the contents of
the drain is necessary for the purpose of removing the
fluid inflammatory product as soon as it is formed.
The rubber drain answers the same purpose, but is
properly accused of causing more mechanical irrita-
tion than the smooth glass tube. Prolonged tubular
drainage has not infrequently caused intestinal fistula
by pressure. It is for this reason that I now almost
invariably surround the rubber or glass tube with a
few layers of iodoform gauze securely fastened to the
tube. In draining the pelvic portion of the abdom-
inal cavity I frequently use two drains the size of the
little finger, one on each side brought out through the
same opening in the lower angle of the wound. In
draining in the lumbar regions and through the
vagina rubber drains should be employed,

Capillary drainage.—Capillary drains are fre-
quently employed as substitutes for the tubular drains
and in addition must often be relied on as an impor-
tant hemostatic resource in arresting parenchyma-
tous oozing. Iodoform or sterilized gauze are usu-
ally employed as capillary drains in draining the
abdominal cavity for peritonitis. Bardenheuer first
resorted to strips of iodoform gauze in draining the
peritoneal cavity. The greatest objections to this
method of drainage are the danger from iodoform
poisoning if a considerable quantity of gauze is used,
the difficulty of removing the gauze, and the likeli-
hood of a ventral hernia as a legacy. The name of
Mikulicz is connected with a special method of gauze
drainage of his own device, familiarly known as the
Mikulicz iodoform gauze tampon or drain, which has
proved of the greatest value in abdominal operations
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and in the surgical treatment of peritonitis. The typ-
ical Mikulicz tampon is made by taking a piece of
iodoform gauze the size of a large handkerchief, to
the center of which a strong piece of aseptic silk
thread is stitched. When used it is arranged as a

pouch and is carried by means of a curved forceps to
the bottom of the pelvis and is filled with strips of
iodoform gauze, the free end of the silk thread issu-
ing from the mouth of the pouch. When it is desired
to remove the drain the gauze strips are removed and
the pouch removed by making traction upon the
string. I must, however, take issue with Mikulicz
and his immediate followers. He speaks of an iodo-
form gauze drain, and any surgeon who has had con-
siderable experience in abdominal surgery can testify
to the fact that where the Mikulicz drain is called for
we are frequently dealing with large cavities requir-
ing an enormous amount of gauze. It is in such
cases that I have learned to fear iodoform gauze,
because the cases are by no means isolated in which
a gauze drain composed exclusively of iodoform gauze
became the immediate cause of death from iodoform
intoxication. This is particulary liable to occur in
cases in which the patient's kidneys are not function-
ating properly, or are diseased. It is in dealing with
this class of cases that the elimination of iodoform is
accomplished with great difficulty, and hence when
accumulation occurs death is liable to follow from in-
toxication. Again, there are persons that are extremely
susceptible to the local and general toxic effects of
iodoform. A very small quantity of this substance
may prove fatal from intoxication. I should, there-
fore, in using the Mikulicz drain limit the iodoform
gauze to an outer layer or two and pack the pouch
with ordinary sterilized gauze. This advice I am
sure you will all appreciate. Drainage by using ster-
ilized wicking has been popular in Germany for a
number of years, and in many cases has answered an
excellent purpose. It has never found its way to any
extent into America, where gauze is employed in
preference. A most excellent method of securingcapillary drainage has been described by R. T. Morris
(Journal of the American Medical Association,
July 25, 1892). To avoid the danger of hard and
soft tubes and of unprotected gauze he recommends
wicks, which he employs in a peculiar way. The sim-
plest wick consists of a little roll of absorbent bichlo-
rid gauze, around which is wrapped a couple of
thicknesses of Lister's protective silk. The gauze
protrudes a little from each end of the cylinder, and
a few small fenestrœ in the protective silk allow the
serum to reach the gauze elsewhere. In certain cases
where injections through a tube are desirable, the
soft tube can be surrounded by this wick. When a
large gauze packing for the pelvis or abdomen is
needed, an apron of the silk can expand over the
gauze and protect against intestinal adhesions. This
method of drainage possesses great advantages over
ordinary tubular and capillary drainage as heretofore
described and recommends itself more especially in
the surgical treatment of diffuse septic peritonitis.
The prolonged contact of gauze with a serous surface
is very prone to give rise to permanent adhesions as
every clinician knows. In employing gauze in drain-
ing the peritoneal cavity, it is necessary to use longstrips which should be inserted some distance in dif-
ferent directions and brought out at the same placeand fastened together with a safety-pin. Van Hook
has shown by his experiments that the gauze drains

more freely if the external ends of the strips are left
long and placed on the side of the pelvis below the
level of the wound. Drainage must be dispensep
with as soon as possible in order to prevent
adhesions and to enable the surgeon to close the
incision by secondary suturing, an important precau-
tion against the formation of a ventral hernia. The
strips should be shortened and one after the other
removed as the indications for drainage disappear.Combined tubular and capillary drainage.—Thesimultaneous use of a tubular and capillary drain is
an excellent method of securing drainage. It is made
by packing loosely a glass drain of proper length and
size with strips of gauze or aseptic wicking. This
manner of drainage is especially useful when the
inflammatory product is serum instead of pus. It
does away with the annoyance and risks of removingthe transudate at frequent intervals, as is necessaryin the employment of simple tubular drainage. If it
is the design of the surgeon to resort to frequent irri-
gation after the operation, tubular drainage is neces-
sary, but to this can be added capillary drainage byinserting strips of gauze into localities that would
not be reached by the irrigating fluid.

Intra-intestinal saline injections.—The value of
saline cathartics in the treatment of peritonitis in its
early stages not caused by perforation and after oper-ations for peritonitis is now generally recognized.One of the difficulties encountered in the treatment
of such cases is the intolerance of the stomach to food
and medicines. A. J. McCosh has succeeded in
securing free catharsis and in overcoming the intes-
tinal paresis after operations for peritonitis by inject-ing into the intestine saline cathartics in concentrated
solution. ("The Treatment of General Septic Peri-
tonitis," Annals of Surgery, June, 1897.) He
claims that since he has resorted to this additional
procedure his results have been greatly improved.Sulphate of magnesia is injected through a hollowneedle attached to a large aspirating syringe, into the
small intestine, at a point in the jejunum or in the
ileum as high up as possible. A saturated solution
containing between one and two ounces of the salt
is used. The needle puncture is closed by a Lembert
suture. This suggestion certainly appears rational
and should receive a fair trial by the profession.After-treatment.—In all cases of general septicperitonitis subjected to operative treatment the most
attentive and careful after-treatment is essential to
success. All such patients are prostrated from the
effects of the disease and the immediate effects of the
operation and require a stimulating treatment. Ex-
ternal dry heat is an important element in counteract-
ing the direct effects of the shock caused by the oper-ation and in restoring the peripheral circulation. The
distressing thirst is quenched most effectually by the
administration of water by subcutaneous infusion or
rectal enemata. Strychnia and alcoholic stimulants
are best calculated to increase the force of the heart's
action and'the tone of the arterial circulation. Partial
inversion of the body by raising the foot of the bed
and autotransfusion are potent means of inducingcardiac stimulation. A well-fitting abdominal band-
age applied firmly exerts a favorable influence in pre-venting and diminishing abdominal distension. Aslong as nausea and vomiting persist main reliance
must be placed on rectal feeding. Saline cathartics
should be administered as soon as the stomach is in a
condition to absorb them. Meteorism can often be
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relieved by high turpentine enemata and the use of the
elastic rectal tube. As no operation ever secures com-

plete asepticity of the peritoneal cavity in cases of gen-
eral peritonitis, Marmorek's anti- streptococcus toxin
may prove a useful adjunct to the after-treatment.

A number of cases have recently been reported in
which the serum appears to have been of great value
in the treatment of septic conditions in the peritoneal
cavity and elsewhere. It is not probable that the
serum treatment will ever displace the knife in the
treatment of diffuse general septic peritonitis, but it
is more than probable that it will prove to be an im-
portant therapeutic agent in the treatment of periton-
itis before and after operation. Opium should be used
with great caution in the after-treatment, as it is liable
to cause intestinal paresis and thus increase the dan-
ger from auto-intoxication. If the peritoneal cavityhas been drained with gauze the external dressing
should be changed as soon as it has become saturated.
The same course of treatment is to be pursued if the
combined tubular and capillary drain has been used.
In cases in which tubular drainage has been estab-
lished the surgeon usually intends to follow the oper-
ation by continuous or periodic irrigation. If con-
tinuous irrigation is decided on the normal salt solu-
tion is the one usually employed. The solution
should be used at a temperature of 105 degrees F.; the
current should be small and without much force. The
outflow from the peritoneal cavity should be received
upon a rubber blanket and the necessary provision
made to conduct it into a receptacle near the patient's
bed. This method of irrigation recommends itself
particularly in cases of diffuse septic peritonitis. In
suppurative diffuse peritonitis periodic flushings,
repeated at intervals of two or three hours, will prove
of value in removing from the peritoneal cavity the
fluid products of the inflammatory process. The solu-
tions best adapted for this purpose are a saturated
solution of the acetate of aluminium, a 3 to 5 per cent,
solution of boracic acid or Thiersch's solution. Be-
tween the flushings the wound and openings of the
drains are covered with the usual hygroscopic aseptic
dressings to receive the discharge and to prevent sec-

ondary mixed infection with putrefactive bacilli.
Drainage when once established should be suspended
gradually and not suddenly. As soon as the periton-
eal cavity and the drain canals are aseptic the external
wound should be sutured to prevent as far as possible
the subsequent formation of a ventral hernia.

3. Perforative Peritonitis.—Perforation of the
abdominal wall or of any of the abdominal organs
containing septic material may give rise to general or
circumscribed peritonitis; large visceral perforations
usually result in general septic peritonitis, small per-
forations are preceded by. visceral adhesions which
limit the extension of the infection and inflammation
and end in circumscribed peritonitis. Perforative
peritonitis invariably occurs as a secondary affection,
usually in connection with an ulcerative or gangren-
ous lesion of any part of the gastro- intestinal canal.
Perforating ulcer of the stomach, duodenum, or typhoid
or tubercular ulcers of the ileum, perforation or slough-
ing of the appendix vermiformis, the different forms
of intestinal obstruction, are the most frequent causes
of this well-defined clinical form of peritonitis. Pen-
etrating wounds of the abdomen with visceral injury
of the gastro-intestinal canal must be regarded in the
same light as perforative lesions of the abdominal
organs in the causation of peritonitis, and should

hence be classified under this head from a bactério-
logie as well as anatomico-pathologic standpoint.
Perforative peritonitis is manifested by the sudden
onset of the disease, by diffuse pain and tenderness,
rigid abdominal walls, fever, vomiting, the impossibil-
ity by inspection, palpation and auscultation to ascer-
tain intestinal peristalsis, the latter being almost pos-
itive proof of the presence of gas in the free periton-eal cavity. According to the author's observations,
peritoneal meteorism in perforative peritonitis caused
by appendicitis is rare, while he has seldom found it
absent in perforations of any other portion of the
gastro-intestinal canal. According to the number and
virulence of the microbes which find their way into
the peritoneal cavity with the extravasation, the
resulting peritonitis is either diffuse or more or less
circumscribed. The colon bacillus is invariably pres-
ent in the inflammatory product, but in addition strep-tococci, staphylococci, putrefactive bacilli, the typhoid
bacillus, or bacillus of tuberculosis, according to the
nature of the primary affection, may also be found.
Perforative peritonitis must be regarded and treated
as a strictly surgical disease. The primary lesion
must be exposed and treated as soon as a diagnosis
can be made and the necessary measures applied to
limit the extension of the infection and to prevent
death from toxemia. The perforation should be found
and properly treated before a general septic periton-itis has had time to develop. There are exceptions to
this rule in cases where the perforation is small and
the extravasation has produced a limited peritonitis
in a locality where it is safe to wait for abscess forma-
tion, as is often the case in the region of the gall blad-
der and appendix vermiformis. Penetrating wounds
of the abdomen with visceral lesions of sufficient
extent to give rise to extravasation should be sub-
jected at once to treatment by laparotomy. If at
the time the operation is performed peritonitis has
set in, this must receive proper attention after the
visceral wounds have received the necessary treatment.

Perforating gastric ulcer.—Perforating ulcer of the
stomach is found most frequently on the anterior wall
of the stomach near the small curvature. According
to Brinton, in 85 per. cent, of all cases the anterior
wall of the stomach is the seat of the perforation.
Perforation in this locality is followed more constantly
by diffuse peritonitis than if the posterior wall is the
seat of ulcération and perforation. In seventy-five
cases of perforating ulcération of the anterior wall of
the stomach collected by Eichhorst, in sixty-four the
perforation was complete, whereas in thirty cases at
the cardiac extremity, escape of contents into the peri-
toneal cavity occurred but twelve times. When per-
foration of the ulcer into the free peritoneal cavitytakes place the onset of the disease is always sudden,
no matter what the antecedent symptoms may have
been. Shock is present in greater or less degree.
Vomiting, though frequent, is not constant. Abdom-
inal pain and tenderness increased by pressure are

nearly always present; abdominal rigidity in the
early stage, and distension later on, are frequently
noted. The duration of the cases vary from a few
hours to five days, most of them terminating in death
in less than twenty-four hours.

Treatment.—Mikulicz performed the first operationfor this condition in 1883. The first successful case
was reported by Kriege of Berlin. The incision should
be made in the median line from the ensiform cartil-
age to the umbilicus, and enlarged if necessary. A
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long incision is required if the operation is performed
after peritonitis has developed. In such cases supra-
pubic and epi-umbilical drainage is required after
suturing of the perforation, and free flushing of the
abdominal cavity is indicated. If the posterior wall
is perforated and the perforation can not be reached
in the usual manner, the anterior wall is incised and
the perforation closed through the incision, after
which the incision is sutured and the peritoneal cavity
 cleansed and the external wound closed if the peri-
toneal cavity has not become infected. Before sutur-
ing the perforation the stomach should be emptied
through a stomach-tube or through the opening before
suturing the perforation. It is not necessary to excise
the margins of the ulcer, as these can be inverted in
tying the Lembert sutures. Should the wall of the
stomach in the immediate vicinity of the ulcer pre-
sent an unfavorable condition for successful suturing,
an omental flap or graft of requisite size should be
sewed with catgut over the line of suturing.

Barling ("Perforation of Gastric Ulcer." British
Med. Jour., June 15, 1896) operates after the symp-
toms of shock have subsided. According to his expe-
rience, the prognosis is best if the operation is per-
formed as soon as possible after the accident has
occurred. In nine successful cases, collected by this
author, the operation was made on an average seven
and three-fourth hours after the perforation occurred,
«hortest interval three hours, longest ten hours. In
fifteen cases which died, the average time was twenty-
 seven hours, the shortest interval four, the longest
seventy hours. Perforation of the posterior wall of
the stomach frequently gives rise to a subdiaphrag-
matic abscess, and when the disease resulting from the
perforation has reached this stage, it must be treated
in accordance with the rules that will be laid down in
discussing this subject later on.

Perforating ulcer of the duodenum.—Much that
has been said concerning perforating ulcer of the
stomach applies to the same pathologic condition of
the duodenum. The perforation occurs suddenly and
frequently without any marked premonitory symp-
toms indicative of the existence of the primary dis-
ease. The direction in which the extravasation takes
place depends on the location of the ulcer. Perfora-
tion into the free peritoneal cavity before any adhe-
sions have taken place results in diffuse and rapidly
fatal peritonitis. If perforation takes place into the
lesser peritoneal cavity, circumscribed suppurative
peritonitis is caused, which occasionally terminates in
the formation of a subdiaphragmatic abscess.

Treatment.—It is only recently that peritonitis
resulting from this cause has been subjected to oper-
ative treatment. Percy Dean, in 1894, performed the
first successful operation. Grieg Smith advises inci-
sion over the seat of perforation; that is, if the condi-
tion is suspected. If we follow this rule the incision
will be above the umbilicus and through the right
rectus muscle. The ulcer is usually in the first part,
but may be in either of the other two portions. In
order to expose the lesser omental cavity we must
split the gastrocolic omentum in part. The ulcer is
simply inverted, excision being unnecessary. Drain-
age must always be provided for.

Perforating typhoid ulcer.
—

Perforation of a

typhoid ulcer, large enough for extravasation to take
place into the free peritoneal cavity, is a fatal accident,
death ensuing in the course of a day or two. Perfor-
ation, however, does not always terminate in that way.

Extravasation is often prevented by the affected part
of the intestinal wall becoming attached to an adjoin-
ing serous surface, thus protecting the peritoneal cav-

ity against infection. I have seen several cases of
typhoid fever in which about the time that perfora-
tion is most likely to occur circumscribed peritonitis
set in, which could only have been caused by a per-
forating ulcer under such favorable conditions, and
from which the patients recovered without operative
intervention.

Treatment and results.—Kussmaul was the first to
perform laparotomy, excise and suture a perforating
typhoid ulcer. The operation was performed October
1885. Luecke {Deutsche Zeitschriftf. Chirurgie, 1888)
reports a case in which he performed laparotomy for
the same indication Oct. 22, 1885. A large perfora-
tion was found, excised, and the edges sutured. The
abdominal cavity was washed out with salicylated
water, the wound sutured except a space left for a

large tubular drain. The patient died in seven hours.
A pint of fluid with a fecal odor was found in the pel-
vic cavity. Luecke in connection with the report of
this case suggested the performance of the operation
in two stages, the perforated intestine to be fastened
to the abdominal wall in the wound in the first, and
the direct treatment of the perforation later. The
following three years the operation was performed by
Bontecou, Bartlett and T. G. Morton with no recov-
eries. Van Hook {Medical News, Vol. 50, No. 217)
reports three cases treated by laparotomy and sutur-
ing of the perforation, of which one recovered. He
collected nineteen cases of which four recovered. He
places the line of sutures parallel to the long axis of
the bowel and flushes the peritoneal cavity with a
thick stream of sterilized salt solution at a tempera-
ture 105 to 112 degrees F.

Wiggin {Medical Press, Jan. 1, 1896) collected
twenty-four cases of perforating typhoid ulcer sub-
jected to laparotomy with six recoveries. If those
cases are rejected in which the diagnosis is somewhat
doubtful, there are seventeen patients with three
recoveries. The first successful result was obtained
by Van Hook, the second by Netschajans, the third
by Abbe. J. Price has recently reported three con-
secutive operations with as many recoveries, a surgical
feat which it will be difficult to duplicate. The wri-
ter has performed the operation three times with one

recovery. The feasibility and justifiability of abdom-
inal section for perforating the typhoid fluid ulcer
have been established in view of the fact that all of
the patients who have been operated on would have
died without the operation. The operation should be
performed as soon as possible after the accident has
occurred. The mortality will always remain great
owing to the debilitated condition of the patients and
the existence of multiple ulcers. The incision is made
through the median line between umbilicus and pubes
and at least large enough to insert a hand. The first
point to be sought for is the ileocecal region, when
search is made for the perforation in an upward direc-
tion replacing the part of the bowel examined so as to
prevent extensive eventration. Excision of the ulcer
is unnecessary as its margins can be inverted by the
Lembert stitches which should be placed transversely
and not in the long axis of the bowel as advised by
Van Hook. Should the serous surface over any other
ulcer present indications of an approaching perfora-
tion it should be covered with an omental flap or graft
fastened in place with a few points of catgut suture.
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Flushing of the abdominal cavity with a warm phy-
siologic solution of salt followed with Thiersch's solu-
tion and free drainage are strongly indicated and
should invariably be carried out. If the patient is
much prostrated, Luecke's suggestion to perform the
operation in two stages should receive serious consid-
eration. If the perforation has resulted in circum-
scribed suppurative peritonitis, incision and drainage
of the abscess cavity are indicated, leaving the perfor-
ation to heal spontaneously or to be closed by a subse-
quent operation.

4. Circumscribed Peritonitis.—A circumscribed
peritonitis is an inflammation of the peritoneum dur-
ing which a greater or lesser part of the peritoneal
cavity becomes excluded from the original source of
infection by the formation of plastic visceral, parietal,
or visceral and parietal adhesions. The complexus
of symptoms varies according to the degree of viru-
lence of the microbio cause, which only occasionally
is overshadowed by the primary affection. The symp-
toms appear suddenly, or are preceded by those inci-
dent to the primary disease. The severity of the pain
and the extent of muscular rigidity and tenderness
will correspond with the extent of the disease. The
intensity of the general symptoms are determined more
by the nature and virulence of the microbio cause than
the area of the peritoneal surface involved. The inflam-
matory focus may be limited to à very small space, or it
may involve the greater portion of the peritoneal cav-

ity and organs which it contains. The clinical course
and termination are determined largely by the nature
of the bacterial cause, the anatomic location of the
primary starting point and nature of the environment.
Localized peritonitis is most likely to occur outside of
the limits of the small intestine area. If the organs
adjacent to the primary focus of infection are favora-
bly located to limitation of the process, diffusion is
frequently prevented by the formation of adhesions.
This is especially true in cases where the primary in-
fection is limited by the existence of old adhesions.
Localized peritonitis may be confined to the lesser
omental cavity, particularly in cases of perforating
ulcer of the stomach and duodenum. More frequently
it is caused by appendicitis and cecitis. A very fre-
quent cause of circumscribed peritonitis is inflamma-
tion about the gall blader, uterus, Falliopian tubes and
ovaries. The localized form of peritonitis is very
often overlooked during life. It can usually only be
detected if a demonstrable swelling forms at the seat
of inflammation. The mildest form of infection gives
rise to fibrinoplastic peritonitis which leaves tempor-
ary or permanent adhesions, but terminates without
suppuration. Circumscribed suppurative inflamma-
tion is always attended by fibrinoplastic peritonitis
the products of which and the viscera which it involves
form the abscess wall. The microbes which most fre-
quently produce fibrinoplastic peritonitis without sup-
puration are the gonococcus and staphylococci. Cir-
cumscribed suppurative peritonitis is usually the
result of infection with staphylococci, bacillus coli
communis and pneumococci. In fibrinoplastic peri-tonitis surgical interference only becomes necessary
when intestinal obstruction is caused by adhesions.
In circumscribed suppurative peritonitis the pus
should be evacuated as soon as the disease is recog-
nized and if possible by an extraperitoneal route.

Acide tubercular peritonitis.—Tubercular periton-
itis met with in the majority of cases in the circum-
scribed form occasionally presents itself as a widely

diffused acute affection. The rapid diffusion in the
peritoneal cavity, either through the circulation or by
rupture of a tubercular abscess into the peritoneal
cavity, or by extension from a tubercular salpin-
gitis, occasionally gives rise to a form of acute
peritonitis characterized as such in a modified way by
the clinical manifestations which accompany it.
According to the intensity of the infection or the
degree of susceptibility of the patient to the action of
the tubercle bacillus, the disease assumes one of the
following pathologic forms: 1. Tubercular ascites. 2.
Fibrinoplastic peritonitis. 3. Adhesive peritonitis.
Suppuration only takes place when the tubercular
product becomes the seat of a secondary mixed infec-
tion with pus microbes. Laparotomy is now a well
established operation in tubercular peritonitis. The
exact manner in which the operation exerts its thera-
peutic influence is not well understood.

Nannotti and Baciocchi (Hildebrand, Jahresbericht
f. Chirurgie, 1896, p. 661) studied the curative effect
of incision and drainage for peritoneal tuberculosis
experimentally produced on rabbits and dogs. The
operation yielded only temporary improvement in
rabbits, but usually resulted in a permanent cure in
dogs. They found, soon after the operation, a decided
local reaction in the periphery of the tubercle nodules,
an increased phagocytosis which in dogs brought about
absorption of the tubercular product and formation
of new connective tissue. Irrigation of the perito-
neal cavity did not appear to add to the therapeutic
effect of the operation. According to these investi-
gators, the curative influence of the operation is to
be attributed to the local reaction which it induces,
and by increasing the absorptive power of the perito-
neum. The writer has obtained very satisfactory
results in cases which resisted laparotomy and drain-
age by repeated tappings and injections of two to
four drachms of a 10 per cent, iodoform glycerin
emulsion.

Suppurative peritonitis.—Suppurative peritonitis,
i. e., an inflammation of the peritoneum which results
in the formation of pus, is always more or less circum-
scribed. This form of peritonitis is most frequent
and is generally associated with fibrinoplastic exuda-
tion. The pus is either serous, seropurulent, or may
reach the consistence of cream, when it is usually of
a yellow color. The accumulation of pus may be so

large that upon opening the abdomen it may appear
as though the entire peritoneal cavity and all of the
organs contained within were implicated, but a care-
ful examination will almost always reveal the fact that
a large part of the peritoneal cavity and many of the
organs were shut out from the inflammatory process
by plastic adhesions. Suppurative peritonitis must
therefore be regarded from a practical standpoint as a
circumscribed inflammation. The appearance and
character of the pus are often greatly modified by the
admixture of an extravasation accompanying the per-
forative lesion which produced the peritonitis. If the
pus is thin, serous, we speak of a seropurulent peri-
tonitis. It is a serous peritonitis with the formation
of pus in sufficient quantity to render the serum more
or less turbid. This subvariety of suppurative peri-
tonitis is without exception in combination with fibri-
nous exudations which tend to limit the extension of
the infective process. Sedimentation of the solid
constituents takes place, so that the fluid contains
more of the solid matter in the most dependent por-
tion of the affected district.
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Fibrinoplastic peritonitis.—A very frequent form
of circumscribed peritonitis is the one in which the
inflammatory exúdate is composed largely of fibrin—
fibrinoplastic peritonitis. It is usually a secondary
process following a primary affection of one of the
abdominal or pelvic organs, and denotes a mild form
of infection the extension of which becomes limited
by firm adhesions. The inflammation results in plas-
tic exudation with little or no effusion. The charac-
ter of the exúdate depends on the intensity and
quality of the bacterial cause. The exudation is often
so copious that it has been mistaken for malignant
disease. The distinguishing features of this form of
peritonitis from abdominal tumor are less circum-
scribed outline, the lesser resistance offered, the more
regular surface and the fact that ascitic fluid is not
bloody, but serous or seropurulent. The exudation
in the course of time contracts and results in strong
bands of adhesion which frequently flex and distort
the organs to which they are attached, which has given
rise to another term, peritonitis deformans.

Treatment.-The surgical treatment of circumscribed
peritonitis by abdominal section has yielded very en-
couraging results. In many of these cases the surgeon
is able to reach the abscess and gain access to the pri-
mary lesion without invading the peritoneal cavity.
In such instances the operation is an oncotomy and
should be distinguished from the operation in which
the free peritoneal cavity must be invaded to reach
the pus cavity, which is then an abdominal section in
the sense in which this expression is used in surgical
language. The extraperitoneal route is the operation
of choice in all cases in which the abscess cavity can
be safely reached and efficiently drained by this
method. In circumscribed accumulations of pus in
the peritoneal cavity, in which the seat of the disease
must be reached through the free abdominal cavity,
the safest course to pursue is to perform the operation
in two stages. The first operation then consists in
suturing the parietal peritoneum to the wall of the
abscess cavity, suturing the abdominal incision with
the exception of a space large enough to incise and
drain the abscess cavity later. This space is packed
with iodoform gauze, and two or three days later the
abscess is incised and drained. If the symptoms are
urgent and the operation musfbe completed, the con-
tents of the abscess cavity should be removed by aspi-
ration, after which the suturing can be more thor-
oughly done, when the abscess can be incised and
drained with less risk of infecting the peritonal cav-

ity than without preliminary evacuation by the use of
the aspirator. These methods of treatment are espe-
cially applicable for single pus cavities. If the dis-
ease is more diffuse, involving a number of abdominal
organs, and the abdominal incision reaches at once
the infected territory, pus wherever found must be
removed by flushing or by mopping with a soft sponge.
In fibrinoplastic peritonitis without suppuration, no

attempt should be made to tear the adhesions except
they have caused intestinal obstruction, when the new
surfaces are dusted with aristol, which, as has been
shown by the experiments and clinical observations
of R. T. Morris, is the most efficient way to prevent
recurrence of the adhesions.

Witzel ("Ueber die Erfolge der chirurgischen
Behandlung der diffusen eitrigen Peritonitis und per-
itonealen Sepsis," Deutsche Med. Wochenschrift, No,
40, 1888) admits that in cases of peritoneal sepsis,
the most acute and gravest form of infection, surgical

treatment is of no avail. In general and circum-
scribed suppurative peritonitis operative treatment is
indicated. Eventration and removal of the pus with
sponges are not permissible, as animals thus treated
invariably died. Experiments on animals as well as
clinical observation satisfied Witzel that multiple
incisions, drainage and irrigation with salt solution
proved successful in thoroughly cleansing the perito-
neal cavity without causing shock.

Mikulicz {Centralblattf. Chirurgie, No. 29, 1889)
advises that in progressive fibropurulent peritonitis
the adhesions shouldnot be disturbed, and each abscess
should be evacuated separately in order to prevent
fresh infection from the liberated contents of these
encapsulated foci of infection. In one case sixintra-
peritoneal abscesses were evacuated through as many
incisions at four consecutive operations. The diag-
nostic indications of such abscesses are increased
resistance, tenderness, dulness and elevated tempera-
ture. In cases of doubt an exploratory puncture
should be made. The abscess cavities should be
drained with iodoform gauze. Some surgeons pursue
a more aggressive course and are not content in remov-

ing the fluid pathologic product, but aim to remove
at the same time the fibrinous exúdate. At the meet-
ing of the French Surgical Congress ("Transac-
tions," 1890) Demons made a strong plea in favor of
early operative intervention and the removal of fibri-
nous deposits. In 1883 he had under his care a
woman suffering from suppurative peritonitis follow-
ing suppuration of an ovarian cyst. Her condition
at the time of operation was critical. He opened the
abdomen, evacuated the pus, removed the cyst, and
with a rough sponge and blade of a knife scraped the
entire surface of the intestine; a most satisfactory
recovery followed. He deemed it advisable to scrape
the inflamed surfaces as more efficacious and afford-
ing less risk of missing portions of the exudates. In
a similar case he assisted Denucé in performing this
radical method of cleansing, and the patient rapidly
recovered. There are few surgeons who would today
follow his example. Adhesions tend to limit the
infective process, and should be interfered with as
little as possible in the search and liberation of pus.

Körte (" Erfahrungen über die chirurgische Be-
handlung der allgemeinen eitrigen Bauchfellent-
zündung," Arch. f. Klinische Chirurgie, B. 44, p. 612)
saved six out of nineteen cases of acute general sup-
purative peritonitis treated by abdominal section. All
cases without adhesions and peritoneal sepsis died,
also all cases operated upon after the fourth day. He
cautions not to separate adhesions and is content in
evacuating the pus and establishing drainage. The
closure of perforations should be left unless it can be
done without additional risk.

5. Hematogenous Peritonitis.—The existence of
primary peritonitis without an antecedent intra-abdom-
inal direct source of infection is looked upon with
suspicion by most modern pathologists and surgeons.
Idiopathic peritonitis so-called, or hematogenous peri-
tonitis, does occur, but is much more rare than similar
affections of the pleura and pericardium. As a pri-
mary affection peritonitis is found most frequently in
females during or soon after menstruation. It is prob-
able that the pyogenic bacteria multiply in the blood
which accumulates in the uterus, and reach the peri-
toneal cavity through the Fallopian tubes. As perito-
nitis is always caused by bacteria of some kind, a

peritonitis that develops independently of a local
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source of infection is the result of an infection
through the blood, and should be called hematoge-
nous or metastatic peritonitis. It has been observed
in connection with nephritis, pyemia, rheumatic arth-
ritis and acute exanthematous diseases. In the absence
of even a distant focus of infection it is plausible to
assume that peritonitis in very rare cases is caused by
the localization of pus microbes derived from the cir-
culating blood in some part of the peritoneum pre-
pared for their reception and growth by some ante-
cedent disease or injury. In primary peritonitis the
disease is not preceded by any symptoms which would
suggest the existence of an antecedent disease or

injury. Hematogenous peritonitis assumes different
pathologic types, resembling in this respect peritonitis
produced by direct local causes.

Treatment.—The surgical treatment must be guided
by the location and extent of the disease, the exist-
ence or absence of complications, and the pathologic
type the disease presents at the time of operation.The absence of primary visceral disease of any of the
abdominal organs is a favorable item in the prognosis
and in the technique of the operation to be performed
in the surgical treatment of this form of peritonitis.

6. Visceral Peritonitis.—A localized peritonitis
that can be brought in direct etiologic connection
with the organ primarily affected is expressed by a

compound word, with the prefix peri and the noun
used to indicate the organ primarily affected in a
state of inflammation. The inflammatory process is
seldom limited to a single organ, as during the course
of the disease adjacent organs or the parietal periton-
eum will surely become involved. The nomenclature
of visceral peritonitis is a lengthy one, as it includes
all of the abdominal and pelvic organs from which,
when the seat qf a suppurative inflammation, may
come the primary starting point of an attack of local-
ized or diffuse peritonitis. The mesentery and omen-
tum are modified forms of the peritoneum, and when
the seat of inflammation we speak of a mesenteritis
and epiploitis. In inflammatory and traumatic affec-
tions of the abdominal walls and the abdominal and
pelvic viscera, plastic inflammation of the omentum
frequently constitutes the safeguard against infection
of the general peritoneal cavity by the omentum
becoming firmly attached over a threatened perfora-
tion or visceral or parietal wound, thus affording pro-
tection against infection from within and without.
On the other hand such adhesions between the differ-
ent abdominal viscera, and the viscera and any por-
tion of the abdominal wall are often transformed into
firm bands of adhesions which later on so frequently
become a direct cause of intestinal obstruction. The
surgeon often imitates nature's process and makes
use of the omentum in covering denuded surfaces or
in suturing tissues of doubtful resistance, and in cov-

ing surfaces of the gastro-intestinal canal the seat of
a threatened perforation. In visceral peritonitis the
primary disease often furnishes the special indication
for which the operation is performed. Inflammation
of the gall bladder often gives rise to inflammation of
the serous investment of a number of adjacent organs
resulting in succession in pericystitis, epiploitis, peri-
gastritis, perihepatitis and peri-enteritis. The removal
of the original cause which provoked the primary dis-
ease furnishes the main indication in the treatment
of such extensive pathologic indications. The sur-
gical treatment of appendicitis and its various com-
plications is not well settled at the present time.

Some surgeons advise operation in all cases in which
a diagnosis of appendicitis can be made, regardless of
the nature of the disease and the character of its com-

plications. The more conservative element of the
profession limit the use of the knife to cases in which
there are positive indications for surgical interfer-
ence. For my own part I resort to operation in all
cases, during a first attack, when the symptoms point
to perforation or gangrene of the appendix. The
sooner the operation is undertaken under such cir-
cumstances the better the results. The appendix
should only be sought for and removed if pus is found
in the iliac fossa, when this can be done without a
material increase in the immediate risks of the opera-
tion, otherwise the treatment by incision and drain-
age will yield the best results. In mild cases of
appendicitis, from 80 to 90 per cent, recover under
appropriate medical treatment, and in a fair percent-
age of cases the disease does not return. The gravest
cases are those in which the affection of the appendix is
followed by diffuse peritonitis. In the treatment of this
class of cases nearly all surgeons are fully in accord
with the rules laid down by McBurney {Medical
Record, No. 13, 1895). This surgeon reports twenty-
four cases of diffuse peritonitis caused by appendi-
citis treated by abdominal section, of which number
fourteen recovered. He prefers glass tubes to rubber
drains. The glass tube is loosely packed with sterile
gauze and inserted to the floor of the pelvis. He
irrigates with a hot sterile salt solution. The inci-
sion, four to six inches in length, is made from a

point near the anterior Superior spine of the ilium
following the direction of Poupart's ligament and
about an inch above it. Adhesions are interfered
with as little as possible. Collections of pus or sero-

purulent fluid are searched for and evacuated. After
removal of pus with sponges, irrigation is practiced.
If fluid is found outside of the pelvis, strips of iodo-
form gauze are used to drain the different spaces. At
the end of twenty-four to thirty-six hours the glass
drain is removed and a strip of gauze inserted in its
place. If the clinical history reveals the fact that
during the first or any subsequent attack an abscess
in the vicinity of the appendix has ruptured into the
cecum, I should hesitate to recommend an operation,
as such cases usually recover spontaneously in the
course of time, an operation for such a condition is
attended by many and serious risks. The writer has
operated in four cases, in which the balance of what
remained of the appendix was removed, the opening
in the cecum sutured, two of which recovered and
two died of septic peritonitis within three days after
the operation. In relapsing appendicitis an opera-
tion is indicated, particularly in cases in which the
attacks set in at short intervals and with gradually
increasing intensity.

In peritonitis resulting from infective lesions of
the female internal genital organs, the uterus, ovaries
and Fallopian tubes, the organ primarily affected
and the resulting intraperitoneal abscess can often be
reached more safely by a vaginal than by an abdom-
inal operation. Occasionally the combined operation
will afford greater safety, more complete removal of
the infected tissues and organs, and more efficient
drainage.

7. Pelvic Peritonitis.—Pelvic peritonitis is seldom
met with in the male. It is a form of peritonitis in
which the female pelvic organs are the primary start-
ing point of infection with extension to the periton-
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eum, either through the Fallopian tubes, or the lym-
phatics of the uterus or its adnexa. It is caused most
frequently by gonorrheal or puerperal infection, or

develops after instrumental examination of the inte-
rior of the uterus or operations upon this organ. In
pyogenic infection the inflammation may become
diffuse, and if circumscribed usually leads to the
formation of parametritic or intraperitoneal abscesses,
or pus formation takes place in both of these locali-
ties. In the peritoneal cavity the gonococcus pro-
duces a plastic peritonitis, and sometimes localized
suppuration. Salpingoperitonitis and more diffuse
pelvic peritonitis are most frequently caused by gon-
ococcus infection. Ceppi {Revue Méd. de la Suisse
Romande, 1888) reported the first case of laparotomy
for gonorrheal peritonitis. Gonococci were found in
the pus cells. The patient recovered. Abdominal
section is seldom performed for gonorrheal peritonitis
during the acute stage. Opening of the abdominal
cavity by this route is usually reserved for the removal
of the remote consequences of the disease, and the
operation usually includes the removal of the adnexa
on one or both sides. An early incision through the
vaginal roof into the cul-de-sac of Douglas in the
treatment of pelvic peritonitis, so strongly urged and
frequently practiced by Henrotin, is a rational pro-
cedure and frequently succeeds in preventing the
extension of the infection, and the occurrence of
serious remote complications. I have in several
instances incised and drained the Fallopian tube
through such an incision, and in this way prevented
further leakage from the tube into the peritoneal cav-

ity, and thus directly cut off additional supply of
infectious material. The treatment of large paramet-
ritic abscesses extending to the brim of the pelvis
and above it by making an extraperitoneal incision
the same as is resorted to in ligating the external
iliac artery, a procedure advocated by Pozzi, is prefer-
able to a transperitoneal operation in all cases in
which the abscess can be reached by this route.

Birnbaum {Der Frauenarzt, July 7,1894) advises
in puerperal sepsis in which a pelvic exúdate has been
thrown out, if continued high fever persists, drainage
of the abcess as required. When fluctuation is de-
tected an incision is made from 1 to 2 centimeters
above Poupart's ligament and from 2 to 3 centimeters
from the anterior superior iliac spine. When fluctua-
tion is not positive exploratory puncture is recom-

mended; vaginal exploration and incision are indicated
when the abscess is located lower down in the pelvis.
We shall hear less of intestinal, vesical and rectal fis-
tula in the future, as the remote results of pelvic per-
itonitis or parametritic abscesses, as soon as the pro-
fession recognizes fully the importance and necessity
of timely operative interference.

8. Puerperal Peritonitis.—By the term puerperal
peritonitis is understood a progressive inflammation
of the peritoneum occurring in consequence of an ex-
tension of an infection from any part of the genital
tract in puerperal women after delivery or abortion.
The infection usually takes place through the lym-
phatics, which in the majority of cases terminates in
diffuse septic peritonitis. In some instances the dis-
ease remains limited to the pelvic organs and their
serous investment, when abscess formation intra- and
extra-peritoneal is very likely to occur. The infection
in such comparatively mild forms of puerperal sepsis
is usually caused by the different varieties of the
staphylococcus while the diffuse septic puerperal per-

itonitis is nearly always produced by the streptococcus.
Treatment

—

The treatment of the localized form of
puerperal peritonitis is the same as that we have ad-
vised in circumscribed peritonitis resulting from other
causes. The foudroyant form of puerperal sepsis
proves fatal in spite of the most energetic medical and
surgical treatment. The use of the antistreptococcus
serum may prove of great value and should receive an
early and fair trial. It has been suggested that early
removal of the infected uterus would prevent the
extension of the disease to the peritoneum and death
from sepsis. A number of vaginal hysterectomies
have been performed for this indication, but on the
whole the results have not been encouraging. It is
exceedingly difficult, and in many cases absolutely
impossible, to make a sufficiently early and positive
diagnosis to warrant such a grave and mutilating oper-
ation as a timely and life-saving measure. If the'
uterus is removed after general septic peritonitis has
developed, the operation is performed too late, and
death from shock and sepsis is the rule. Professor
von Winckel ("Ûeber die Kölotomie bei der diffusen,
eitrigen puerperalen Peritonitis," Therapeut. Mon-
atschefte, Heft 4, 1895), is not in favor of resorting at
once to the removal of the uterus and adnexa by the
vaginal route. In cases in which the Douglas cul-de-
sac is prominent in the vagina, he recommends a
broad and free incision behind the uterus. If the
inflammatory product is not within safe reach of a
vaginal incision he advises abdominal section. He is
in favor of vaginal hysterectomy only in cases in which
a double parametritis sets in after such a procedure.

9. Subdiaphragmatic Peritonitis.—A peritonitis
limited to the under surface of the diaphragm and any
of the adjacent abdominal organs is called subdia-
phragmatic peritonitis. If the inflammation remains
limited and life is sufficiently prolonged, it usually
terminates in the formation of a subdiaphragmatic or

subphrenic abscess. Perforating ulcer of the stomach
and duodenum, abscess of the .spleen and liver, are
the most frequent affections which precede subdia-
phragmatic peritonitis. Maydl has wrtiten the most
complete treatise on subphrenic abscesses, dividing
them into twelve groups according to their location
and the organ from which they have their starting
point. The diagnosis is usually difficult and Maydl
recommends the exploring needle very strongly as an

important diagnostic resource. The abscess often
ruptures into the pleural cavity. The abscess is most
frequently reached through the pleural cavity, which
is sometimes found obliterated where the puncture
and incision are made through the diaphragm. In
cases of empyema of the pleural cavity the possible
existance of a subphrenic abscess must be kept in
mind.

Witthauer (" Über Magenperforation and subphren-
ische Abscesse," Therapeut. Monatshefte, October,
1895), reports two cases of subphrenic abscess caused
by perforation of the stomach, which terminated fatally
without operation. In the first case carcinoma of the
stomach was diagnosticated, in the second the diag-
nosis was first made of perforating ulcer of the stom-
ach but was later doubted, as the usual symptoms of
peritonitis did not appear. A similar case is reported
by Schesinger. Trojanow {Annalen der russ. Chir-
urgen, 1896, Heft 3) reports a case of subphrenic
abscess which had its starting point in a splenic in-
farct which occurred during an attack of typhoid
fever. He resected the tenth rib between the axillary
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line and scapula, found the pleural cavity at that
point obliterated, and at once incised the diaphragm,
opened and drained the abscess, in the contents of
which fragments of necrosed splenic tissue were found.
In cases in which the pleural cavity is not found ob-
literated, he advises suturing of the pleura to the dia-
phragm before opening the abscess. A valuable con-
tribution to the statistics and surgery of subphrenic
abscesses has recently been made by C. Beck of New
York {Medical Record, Feb. 15, 1896). He reports
five cases treated successfully by operative interfer-
ence. Rib resection and opening of the pleural cavity
usually become necessary as preliminary steps in
opening a subphrenic abscess. Accurate location of
the abscess and a positive diagnosis are made by
exploratory puncture. As perforating ulcer of the
stomach is the most frequent cause, subphrenic ab-
scesses are more frequently located on the left than
the right side. Occasionally a spontaneous cure
occurs by perforation of the abscess into a hollow
adjacent organ. Maydl has shown that out of 104
cases not operated on only six recovered, while out of
eighteen cases operated on only 11 per cent. died.
The satisfactory results of the operation furnish the
most conclusive proof regarding its necessity and life-
saving value.
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XII.\p=m-\FRENCHAND ENGLISH WAR SURGERY.

The beginning of the French war surgery; The first flying
and stationary hospitals; Improvements under Louis XIV. and
XV.; Organization of war hospitals and military physicians
under Louis XVI. and the Republic; Means of transportation;
Ravaton, Colombier; Trecourt, Lombard, Percy, Moreau, Boy;
English regulations; the lash; J. Hunter, Jackson; J. Pringle,
fresh air, recreation of the sick; Brocklesby, barracks; Count
Stair, treaty for the protection of the wounded; French and
German voices concerning barracks and protection treaty.

From the downfall of the Roman Empire to the
time of the crusades one hears nothing of military
surgery; it was dormant and awakened first in France.
When Louis the Good made a pilgrimage to the Holy
Land, Pitard was the first surgeon who accompanied
the army with a few others, almost all monks or priests
who along with their clerical functions also gave
medical treatment. The later generations troubled
themselves but little over the care of the wounded
warriors. For their personal attendance alone, the
kings, barons and generals took surgeons with them
to the war, and these also occasionally treated the offi-
cers for a compensation, but they were never obliged
to do so. The common soldier was left to the quacks
who preyed on the army with their wound balsam and
secret remedies. Women established themselves on
the battlefields; they adjusted bandages and washed
out wounds. Such was the condition in France and
everywhere. Although through the introduction of
shotguns, a great change took place as well as in the
manner of fighting, which was no longer between indi-
viduals but between large masses, as in the kind of
injuries sustained, and the number of wounded was

enormously increased; still military physicians were
never appointed. Ambroise Paré, who during the

war from 1536 to 1569, although in the service of only
a single prince, first extended his help in a large meas-
ure to the wounded soldiers, can therefore be regarded
as the first qualified military surgeon. How great
respect this surgeon enjoyed in the French army was
shown in the hard-pressed fortunes of Metz, whose
completely discouraged garrison felt that his arrival
was the greatest reinforcement which they could re-
ceive. His king, Charles IX., saved him to the Reform-
ists on the night of St. Bartholomew.

The great confidence which the troops felt in him
and in his pupil Pigray, who, placed under similar
circumstances, had never refused his assistance to the
soldiers, was the inducement which moved Henry IV.
to organize the military medical system. In 1591 the
king issued a decree for the care of the wounded, and
in 1597, at the siege Amiens by Sully, he established
the first portable hospitcd with a surgeon-major at the
head. This new creation was christened by the French
with the new name "ambulance," a word which had
not before appeared in their language. Under Louis
XIII., besides the portable hospitals (Hop. ambulant),
which followed the army, there arose also fixed mili-
tary hospitals (Hôp. sédentaire, the first one at Pig-
nerol), of which Cardinal Richelieu regarded himself
as the founder. To each regiment a surgeon-major
was now appointed. The wars of Louis XIV. made
new improvements necessary. The king increased the
number of stationary and portable hospitals as well as
the number of physicians. He appointed to the am-
bulances and to each regiment, subordinate to their
chief, an over-surgeon (chirurgien-major), under-sur-
geons (sous-aide-major), assistant surgeons (aide-
major chirurgien) and students. With all of these a

surgeon-major was provided for consultation.
Under Louis XV. institutions for the training of

military physicians were first established, and by him
and his successor repeated decrees were issued for the
better organization of the sanitary system. France
led all other countries and served as an example to
them. They opened the amphitheaters in Lille, Metz
and Strassburg, and erected two new ones in Brest
and Toulon, where for the education of skilful phy-
sicians medicine and surgery, together with the sup-
plementary sciences, were taught. In order to learn
the nature of a field-hospital under Louis XV., we

may consider the plans of Ravaton, at that time mili-
tary surgeon. A field-hospital for 20,000 men should
have an able surgeon-major at its head who should
in every case be chosen from the military hospitals;
also twelve chirurgiens aides-major, and thirty stu-
dents who should be chosen only according to merit
and not by favor, and thirty attendants. There should
be in addition a war commissary, director, sub-director,
cook, butcher, baker and three priests, so that the
whole field-hospital includes 134 persons and forty-six
horses. They carried crucifixes and all the accessories
with which to celebrate mass; there were also six com-

plete surgical instrument chests, six tackles, 1.000
pieces of bandage cloth, ten centners of lint, 10,000
strong needles, etc. In the enormous store of medi-
cines there were, among other things, 200 pounds of
licorice, 150 pounds of senna, 200 pounds of turpen-
tine, 200 pounds of manna, 400 pounds of eau de vie de
France, 100 pounds of olive oil and 150 pounds of
ungt. basilicum. Ravaton assumed that in the begin-
ning of a campaign 3 per cent of the troops would be
sick; in the middle of the campaign 5 or 6 per cent.;
and at the end from 10 to 12 per cent. ; while after a
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